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™ «i at? Y OF THEJNVENTIQN 
The present invention relates to 

. . lp . nee d determination portion. 

^awehide speed. Ucles pe rfi s 
PMPP a" in the following. 

"r— — — — : 

j „„if,rantlY influences the 
, „v/track the reference speed significantly i 
wheel and the roadway/track, 

u 1c a -false" reference speed can, me 
brake powercontrolatthewheel,Afalse 

■ t hebrakepowercontroloftheentirevehicle.Thus,fo 
result in errors in the brake po ofthe actual vehicle 

— rrrr^ 
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w i atherailaprotectionmustbeensuredagainst 
adhesionbetween the wheel and the^ap 

lndiVidUalerr ° rS - tDE 393l313Al,anantnocksystem 
Fro mGermanPatentDocumentDE3931 

, Jthf. rear wheel respectively. 
• a for the front wheel and the rear wi 
determined for tnerrou 

, „„ Wis rotational wheel speed is sensrf for «h 
cnm neloortstr»ot.on, that ts,t 

.• ..vhv a single rotational wheel spec 

- — — - — 

, d ,. tat is,he,«no.onserhe 

^edcorreapon a*.*.—"*— 4 ^ 

If a defective rotational wheel speed sensor supphes a fels 
.^rsnsedMe.erntrnetitereferenoespeed.rherersdtert^atdte 

S " erroneonsWradncedonah^esorth^ehactionts 
brake pressure is erroneously 

mr is regulated down on all axles, 
re^tedtnafanhytnanneronsree.. ot 

Soth a,faul«yro,a.ionalwhee.sp.ed*a,s,,fposs,h 

.e.o^al^sforoo^.hetef.t-speed 

" ^"^-tiono.llposs.h.a-ta.irea^ha, 

expenduores. In „ tthe reference speed dr.. the brake 

.avesnehaneffectondtecontpntatronoftherefer 

^erconUoHsdisadvanWeousWaffeoted. 
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5 .olhede— — 

speed and, also in the eventofasenso, 

.^c-e-and 

«f » brake system having an electron 
InthecaseofabraKeb> 

^ thereto the basic principle of the 
the opera«,on,a,.whee,sen S or S p re sen tm ,ne 

,71,....— 

wheel speed sensors should instantaneously be ' i nven tion as a 

. 5a determined according to the inw 

cnKri o„. The — provtdesanABS 

...^edosaeoelesa.edonscoasnns.hhou.hetusdnven.A 

lnvua 6 cond„ion,oneo ft he.*, m easu r edoso ft he 

• u 11 hP exnlained in greater detail. 
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^^^^^^ 

—,0,te 

^^or.^ve^p— indtecaseofadnven 
aOT * g ,o.he — o t . tee — speeds. 

"blinded out" or filtered out. 

^a^or^e^^sp^s^can-ep.ace 

, control unit is not sufficient- In the case of a distribution on several control 

,«nv exchanged between the control 
units, the wheel spee4 signals are mutually exchang 

units bv a data bus. 

„ ri , ng 

^^ed.oa^lora^s.np — itmnstalso. 



DCDS01 PPP 56316V2 



-5- 



u *\ r>r the respective wheel group, 
and the ASR control at the respective wheel or the resp 

■a ■ th,ABS and nonskid control respectively, the 
First, when considering the ABb ana n 

following may be provided: 

, • of thebrake"hastheh 1 ghestpriority,forexample,mthe 
erroneous releasing of the braKe 

case of a single-driving vehicle; or 

b)th eABSornons k idcontrol,res P ectively,ishasedonthelower 

. t.«. "the antilock protection" has the 
wh eel speed of the two wheel speeds when the 

1p in the case of a tram consisting of several cars, 
highest priority, for example, in the case 

, antislip control) 

With respec, «o the wheel slip eonlrol system (ASR 

0 fawhe.l,ihefonowingcanheprov,ded: 

The ASRconhoHshase.cn the ,ow„ of the two wheel spec* 

— — — ~ — 
the highest priority ; or 

b j the ASR connol is hased on the high, of the two whee, speeds 
^.hespinofawheelistohepteventedwiththehighestpnon,. 

Wing-o.^deveiopmentof^ — a,,— 
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be caused, for example, 3 

al so no longer into the oontnoUmgof _ 

ir^-- p— r 

The invention is, tnereiorc, 

, k . ,he "periphery," «- Pearly *• *" SOT ^ 

ft ,onen.lv than the electronic brake rrnrt rtseli. 
m0K frennenrty moves 

me „ ti o„ed German Patent DoounrenrM 39 3 

fr „ m *e-,d.aof.he«.ohanne 1 oharac,ens«,oof.her=fere 

awa y from the ^ wheel 

^ingtowhrchan-own-referenoeapeedradef 

andwheelgronpsrespecnve!,. a ,. dollb . e , « is, ttuly 

Onth eco„.rary,according.o«he.nvenuon,a 

,„ fcn „a ti ono t ,he"a ff ec t ed..whee 1 „ro t ,heconc.rne< i whee lg 



20 

present. 



-selection logic mese 

tuallv assigned sensors, for safety reasons or for 

which ofthe two mutually assign 
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Hes the "more prectse or more realistic" signal, 
availability reasons, supplies the mor p 

,n he "separated out" very rapidly, that 
Thusthatsensorofapahofsensorscanbe sepa 

. , P whose inclusion has an unfavorable 
is already during a fault recogmhontime, whose 

f ^le whose inclusion into the reference 
effectonthecontroltarget;forexample,whos 

nerthatallorsomeofthevehrclebrakesare 
determination in such a manner that alio 

erroneously "debraked." 

W • the case of faults where it cannot be decided 

0 k recognition time or m the case or 

l,-' — — 
OT so I i S co-e red »b«-va M "w^«,ca,es,heh, gh er 
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10 

another. 



inother - icneed detection, two 

national speed IP* ° f spe rf 



15 

signals fails 



sig " a ' Sfi, " S , ^canbeimpWentedinacost- 

speed generators are reqmred. The us 



20 

necessary. 



17 — • w ^ taDfc 

Other aspects of the pre 
c^.ionwi.ha— ns*awi«gs. 
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^Hs. — rep— ofavehic.ein.rporadnga 

^e^acco^^epHn^ofU-ep^l — 

Kigure2is as, m p« M r e presen t a ti onof,»,eco„s, m c,io» 0 f*e 

^^e-acco^.o-^or^P-.— ■ 

accordtag.o.hepHnciplcaoftopreaen.invennon. 
syst e m acco*s.o. ta p«p, K of,hepresen— . 

w V „les 4 5 are assigned to the first bogie 2, and the 

bogi e,The W ov=h,e,ea*s4, 5 Mle 4 is 

two vehic 1 ea*s6,7area S s,gned,o,he S eoondbog.e3^T 

— —————— ~ — jnt 

.^heel group" with the aame actual wheel speed. 

,v k_i Mies 4-7 are sensed by assigned 
The wheel speeds of the wheel axles 
— .heelapeedaenaorsS-U.The — wheelap^gnala 

^n^hichco^ond^oonholsthebr^onhebogiesaandS. 
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s89arail O,n, t e S peo«ive 1 y,wo» M » P ply^«^ ,S - 

As a function of the respecuv 
iesp ec,,ve 1 y,maydev,a,e ft c m o„ e a n o«h«.Asa 

driving condition, mat is, uc F o 

, ed criterion a sensor which is to be consumed 
unhraked by means of a speed criterion, 

• oo,^lOll respectively, the sensor wi 

»„ ManaKemative.firstamax.mal 
rotali o„.l*eUpeedse„sors 8 -U. Asa 

, tam the two rotational speed pans. Fmally.ir 
selection can be made from the wo 

„„ used for determining the reference 
20 W o maximal speeds, the lower one can be used 

™eed (max-min selection). 

t.01 at the wheel axles 4-7 can take place 
The brake pressure control at the wn 

Lined safety or availability criteria, 
corresponding to the above-explained safe y 
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. v as W dl as a control algorithm 15 for 
14 for computing the reference speed v ref , as wel 

• • a. vin.forcezofanindividualwheelorofawheel 
5 controlling the driving/braking force z, 

O 10 r efere„c«spe« i a ls on t b m .4a n dco» tt o.algoHth m .5. 

u 1 ■ ni "Orienting" means that the 

■1.1 • o filtered or smoothed manner in 
^aUn^ttaraferenoespeedpossWymafUeredor 

eon.ro.s.hednvingorbrakinsforcesbyou^ signal. 



ft 15 
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Flgure 3 shows a scheme embody, of ,h. nonshid or an.ia.ip 
^ofa^axlo vehicle, .ncontrastto Figure ,, the axles 4-7 are no. 

mom.oredbyapanofsensom.The — " 

here to rwo "modules,- *P— - * — ' - 12 ^ 10 ^ eXPanS '° n 
mod „,e,6whichare connected wirh one .other by a da.a bus 17. Thts 

^ l .«-^.*-^- U ■--- , - P0,,ta,O ' ,--ta, 
^.eedstsnaMoraxtesSand^ore^ptcisredtotbee^on 

Ml ,„ the con.ro, nntt ,2. However, the above-explained eon.ro> 
algonthms are implemented in the control unit 12. 

figure 4 also sbows an embodiment of a nonsltid or an.ts.ip system for 
, a i»c However in contrast to Figure 3, a 
a 4-axle vehicle with independent axles. However, 

, tl9 12'forthebrakingforcecontrolisassignedhereto 
separate control unit 12, 12 tor me or & 

eacb of.be two bogies 2 and 3. In co„.ro, - 12, — wbee. speed 

v v are supplied. Therefrom, brake control signals 18 
speed signals v„ v„ v„ v, are suppi 

t0 21 for the axiea 4 to 7 are computed by ,he con.ro, unhs 12, 12'. 

Alto ugh.hepresen..„vcn.ionhasbee„descnbeda„dillus.ra.ed,n 

ae ,aih..ia.ohoc,e a r,ynnders,.d,a,.h.s.ado„eb,wayofi„ns M .ion.d 

^leonlyandiama^be.a.enbywayof— The sphi. and scope 
oft „epresen.inven,ionare«obehm„edon,yby.he.ermsof.heappended 



claims. 

DCDSOl PPP 56316v2 



